Epithelial augmentation of trachealis contraction caused by major basic protein of eosinophils.
We studied the effect of epithelial removal and intraepithelial administration of human eosinophil granule major basic protein (MBP) on the contraction of underlying canine tracheal smooth muscle in 23 dogs in vivo. A dual in situ tracheal preparation was utilized that allowed sharp excision of epithelium. The response to intra-arterial acetylcholine (ACh) was augmented substantially in five dogs receiving 200 micrograms MBP by intraepithelial instillation. Active tension elicited by 10(-8) mol intra-arterial ACh was 34.0 +/- 2.2 g/cm before and 46.1 +/- 2.6 g/cm 30 min after MBP (P less than 0.002). There was no change in active tension in the control segment in the same dogs after intraepithelial instillation of vehicle only (34.7 +/- 3.2 vs. 34.4 +/- 2.3 g/cm; P = NS). Instillation of MBP directly into the subepithelial tracheal smooth muscle did not alter contraction. To assess whether this augmentation was caused by inhibition of an epithelial-derived relaxant factor, additional studies were performed in nine other dogs in which the epithelium was excised discretely from one of the two tracheal segments. No significant differences in contractile response to ACh or relaxation response to isoproterenol were observed at 2, 15, 30, or 60 min after epithelial excision. We demonstrate that intraepithelial administration of MBP augments the contraction of underlying canine tracheal smooth muscle elicited by ACh. This augmentation is a direct effect of MBP and does not require antagonism of epithelial inhibition.